INTRODUCTION

S
tudies on the diagnosis and treatment of cancer, which is one of the most common diseases of our age, are increasing day by day. The discovery of new medicines and agents in cancer treatment is very important because the number of drugs used in the treatment of cancer disease is insufficient and the side effects are too high.
Hydrazide-hydrazone derivatives are important compounds for pharmaceutical chemistry. The biological activity associated with these compounds was attributed to the presence of the (-CONHN=CH-) moiety. Because of their broad spectrum of biological activities such as anticonvulsant [1, 2] , antidepressant [3] , analgesic and antiinflammatory [4] , antiplatelet [5] , antimalarial [6] , antimicrobial [4, 7, 8] , anti tuberculosis [9] [10] [11] [12] [13] [14] , antitumoral [15, 16] activities, there are lots of study about hydrazides. Especially antitumor activity researches about hydrazide derivatives are important for breast [17, 18] , ovarian [19] , renal [20] , prostate [16] cancer.
Carbazole alkaloids have been had significant pharmacological activities such as anti-microbial [21] , anti-tumor [22, 23] , anti-HIV [24] , anti-oxidant [25] activity since their discovery and the attention on carbazole alkaloids has increased rapidly. The studies until today show that carbazole alkaloids and it's synthetic derivatives have cytotoxic, apoptosis inducing and antiproliferating activities on pancreatic [26] , leukemia [27, 28] , prostate [29] and lung [30] cancer.
In this study, by combining these two biologically active groups, carbazole bearing new arylidene carbohydrazide derivatives were synthesized. After determination of the melting points of all synthesized derivatives, their structures were identified by FT-IR and 1 H-NMR spectroscopic methods.
MATERIALS and METHODS
Chemicals and Instrument
All solvents and chemicals were used as purchased without further purification. 
General Procedure for the Synthesis of Carbazole Acyl Hydrazone Derivatives (3a-k)
Carbazole hydrazide 2 (5 mmol) was refluxed with benzaldehyde derivatives (5 mmol) in the presence of one drop of glacial acetic acid in ethanol (25 mL) for 4 h (Scheme 1). Then the reaction mixture was cooled and precipitate was filtered. The crude product was recrystallized from ethanol yielded carbazole acyl hydrazone derivatives.
N'-Benzylidene-4-methyl-9H-carbazole-3-carbohydrazide (3a)
Yield: 70%; mp: 312-314ºC. IR (KBr, ν max , cm - 
4-Methyl-N'-(4-nitrobenzylidene)-9H-carbazole-3-carbohydrazide (3j)
Yield
RESULTS and DISCUSSION
In this work, firstly carbazole carbohydrazide compound was synthesized. And then via condensation reaction with various benzaldehyde derivatives and carbazole carbohydrazide compound, arylidene carbazole carbohydrazide derivatives were obtained (Scheme 1). After determination of the melting points of all synthesized derivatives, their structures were identified by FT-IR and 1 H-NMR spectroscopic methods.
From the spectroscopic studies, IR spectra of the target hydrazones showed NH (indol) stretching bands in the range 3222-3582; NH stretching bands in the range 3199-3269; C=O stretching bands in the range 1616-1654 and C=N stretching bands in the range 1529-1581 cm -1 , respectively. In the 1 H NMR spectra of the Arylidene Carbazole Carbohydrazide derivatives , the azomethine -N=CH-proton appeared at 8.20-8.46 ppm as a sharp singlet, and whereas characteristic of the -CONH-group at 11.42-11.55 ppm was a broad singlet. The singlet peaks which appeared at 11.50-12.05 ppm were indole NH protons. The other protons appeared at the expected chemical shifts and integral values.
N-acylhydrazones can exist in four possible forms (Scheme 2). In respect to C=N two of them are geometrical isomers (E/Z) and the other two rotamers (antiperiplanar (Ap) and synperiplanar (Sp)) about amide N-CO (Figure 1 ). According to the literature, because of the steric hindrance Z C=N conformer is not reliazed [31, 32] . Similarly, the existence of non-plannar form of C=N-NH moiety can be ruled out as it would disturb the n-π conjugation thereby the energy of stabilization [32] . So that N-acylhydrazones which are derived from aromatic aldehydes are expected in E C=N form according to the X-ray data of the Syakaev's study and the ratio of rotamers present in solution can be calculated from the 1 H NMR spectra of each compound [33] . In another previous study some tetrahydrocarbazole derivatives were synthesized and their conformer properties were studied by energetically calculations. And they had found that in solution two E C=N isomers are more stable than Z C=N and the most stable conformer is E C=N Ap C(O)-N [34] .
In former works it was suggested that when an aromatic structure was connected to the amide bond (ArCO-NH-), because of the sp 2 hybridizied C atoms a rotation around C(O)-N was not observed. So that this type of compounds can be in only one conformational structure that is E C=N which is the most stable conformer [35] [36] [37] [38] .
According to this results when we analyzed 1 H NMR spectras of the Arylidene Carbazole Carbohydrazide derivatives (for example Figure  2 ), only one set of signal was observed for all spesific groups such as -CO-NH-and -N=CH-. Because of the aromatic carbazole moiety there is not a rotation around the C(O)-N bond and so there is only E C=N conformational structure in our solutions.
Because of the wide pharmacological activities of the hydrazide derivaties and carbazole alkaloids, the new synthesized Arylidene Carbazole Carbohydrazide derivatives whose yields are in the range 62-73%, may have high biological activity potential. Scheme 2. Possible structures for E and Z conformers of 3a-k.
